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Characterization of solvent—free, liquid-crystalline macrocycle

toward highly efficient lithium ion conducting materials
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Lithium ions have gained much attention due to their wide range of applications, e.g., in lightweight energy devices
and functional crystals. In order to approach the functional materials , construction of the nanoporous materials
through self-assembly have been recognized as powerful methodologies. For understanding the scientific role of
the 1ithium ion in materials science as well as fundamental chemistry, it is important to elucidate the coordination
structures and dynamic properties of lithium complexes. We have succeeded in elucidation of a molecular structure
of a cubanoid complex composed of 1ithium ions and salphen ligands, and the detailed investigation of the equilibrium
between the enantiomeric complexes. X-ray crystallographic analysis revealed that the complex has a cubane
structure surrounded by two salphen ligands in a chiral orientation. The rigid salphen ligand favors a
square—pyramidal structure of the five—coordinate lithium center. The experimental investigation by various
temperature NMR measurement indicated that the exchange rate for the structural conversion between the enantiomeric
cubane structures is solvent—dependent and low at low temperature. This novel chemical structure and features
of the lithium ion and Schiff base ligand will offer new insights for developing lithiumbased functional materials

such as supramolecular assemblies composed of a liquid-crystalline macrocycle conjugated with lithium ions.
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